1 1 + observed a t X 2 5.8 pm and 3.0 um when the D nu c X C system i s pumped by an
9
XeCl laser (A = 308 nm) [ 11 . First, strong Q(J8') lines of the va = 0 + v" = 7, P 1 + 6, 5, 4, 3 bands were readily identified. Then, the very accurate X C s t a t e 9 molecular parameter s e t of KUSCH and HESSEL [ 
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JOURNAL DE PHYSIQUE laser, polarized either 1 inearl y or ci rcularly, which i s tuned to resonance w i t h a molecular transition. If a linearly polarized broad-band probe laser i s tuned near a molecular transition involving either pumped 1 eve1 , i t s polarization wi 11 be altered only a t those frequencies resonant w i t h an allowed transition which shares a comnon level w i t h the pumped transition [ 4 ] . I f the probe beam i s passed throuah a crossed polarizer and then into a spectrometer, these frequencies will appear as well-separated bright lines. A s a general rule, final rotational J numbers and final A angular momentum of the probe bright 1 ines can be determined i f the pumped transition i s assigned. Reciprocally, the rotational numbering of the starting level of an unidentified pumped transition can be assigned i f the probe signals are identified. W e used t h i s property i n our experiment, owing t o 1 the experimental impossibility t o tune an uv broad-band laser t o the D nu + x18+ 9 transition bands since they are located f a r below the lower limit of the spectral range covered by the currently available dye lasers (340 nm < hdye < 1 000 nm).
According t o the analysis by TEETS e t a1 f 41 , the signal intensity I on resonance condition i s given by relation (1) :
in the lowest order approximation, where I. i s the probe laser intensity a, i s unsaturated absorption coefficient for the probe light, L i s the absorption length, AN/N i s the fractional change in the population of the lower level due to pump laser and 5 i s a dimensionless polarization factor. In Table I wavenumbers f o r the A' P: + X P t r a n s i t i o n s and f o r the "spin forbiddenY b nu 4 X P 9 9 t r a n s i t i o n s when t a k i n g the mixing o f the states i n t o account. Thus, t h e strong doublets were r e a d i l y i d e n t i f i e d as corresponding t o P and R l i n e s o f the 1 + 1 + A Pu + X P t r a n s i t i o n s , then providing an unambiguous assignment f o r the a 9 P wavenumbers . Some weak sate1 1 i t e 1 i nes are recognized e i t h e r as being Table 11 .
Once the c o e f f i c i e n t s i n the Dunham expansion have been determined, one can apply the R.K.R. method t o obtain the rotationless p o t e n t i a l curve f o r the 1 D IIu state. Using t h i s R.K.R. p o t e n t i a l curve and the one deduced from the parameters given i n r e f . [ 21 f o r the X' Z' state, we compute Franck-Condon factors. 9 These Franck-Condon factors, together w i t h the t r a n s i t i o n dipole moment (assumed t o be a constant) are useful t o determine the i n t e n s i t i e s o f various absorption bands. A1 though no precise i n t e n s i t y measurement has been performed, there doesn't appear t o be any obvious d l screpancy between the observed band r e l a t i v e i n t e n s i t i e s and the ones calculated from Franck-Condon factors. This qua1 i t a t i ve agreement l e t us assume t h a t the previous v i b r a t i o n a l assignment o f the energy l e v e l s o f the s t a t e i s correct 131 . [21 P. KUSCH and M.M. HESSEL, 3 . Chem. Phys. 68, 2531-2606 (1978) .
